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Two peaks of embryonic mortality were observed, one occurring before and the other after attachment of embryos to the endometrium. Embryonic death accounted for almost all the prenatal mortality and the majority of the loss occurred before attachment. Foetal mortality occurring later than the 17th or 18th day of pregnancy was negligible.
The proportion of recipients becoming pregnant was the same in the groups which received two eggs and the group which received five eggs, but the ovum-survival rate following the transfer of five eggs was sig¬ nificantly lower than that following the transfer of two eggs. However, those ewes which received five eggs and subsequently became pregnant had significantly more lambs at term and normal embryos at autopsy than those which received only two eggs.
Of all the eggs transferred to the uteri and tubes, 49% and 29%, respectively, developed into normal embryos or lambs. The smaller survival rate following tubai transfers was due to a higher rate of embryonic mortality. Warwick, Berry & Horlacher (1934) , Casida, Warwick & Meyer (1944) , Warwick & Berry (1949) and Lopyrin, Loginova & Karpov (1950 was somewhat disappointing. In no case did any of these authors report more than 35% of ewes lambing following egg transfer. However, improve¬ ments in technique developed by Hunter, Adams & Rowson (1955) , and used extensively by Averill ( 1958) , Averill & Rowson ( 1958) and Moore & Rowson (1959) , resulted in much higher survival rates of transferred eggs. Averill (1958) Recovery and transfer of eggs. The procedures adopted for the recovery and transfer of eggs were essentially those described by Hunter et al. (1955) . Fortyeight to 88 hr after they had been first observed in oestrus, the donors were anaesthetized with Nembutal and their reproductive tracts exposed by laparo-tomy. Eggs were recovered by flushing the Fallopian tubes and a portion of the uterine horns with sheep serum rendered sterile by Seitz filtering and to which was added sufficient penicillin to give a final concentration of iooo units/ml. The flushings were examined under a binocular microscope and any eggs present were removed together with about 0.5 ml of serum and placed in dialysis chambers similar to those described by Averill & Rowson (1958 Table 4 shows the numbers of corpora lutea and large follicles at transfer and slaughter in the thirty-four ewes found pregnant at autopsy. These ewes had at the time of transfer a total of 196 corpora lutea and 44 large follicles, whereas the same ewes at slaughter had 218 corpora lutea and no large follicles. (Tables 5 and 6 ). It is apparent from Tables 5 and 6 that the num¬ ber of eggs transferred had no significant effect upon the number of ewes which Measurements, taken after classification, showed a further difference between normal and abnormal embryos. All embryos considered as normal had a crown-rump measurement of 5 mm or more, whilst all abnormals were less than 5 mm. The mean length of the allantois in normal embryos was signifi¬ cantly greater than in the abnormal ones (see Table 9 ). As can be seen from Allen, Brambell & Mills (1947) , , Brambell, Henderson & Mills (1948) and Adams (1959) . All Adams (1959) found that 10-days-old rabbit embryos giving uterine swelling diameters of 11.5 mm or less were not viable, whereas the majority of those with a diameter of 12 mm or more survived to term.
Prenatal mortality
Prenatal losses fall into three main categories, namely fertilization failure, embryonic mortality and foetal mortality. Our experiments were specifically designed to investigate embryonic and foetal mortality. Fertilization failure played no part in prenatal loss as only fertilized eggs were transferred.
Embryonic mortality
It was apparent from the autopsied ewe recipients that two peaks of em¬ bryonic mortality occurred. These were called pre-and post-attachment mortality, respectively. Embryos dying before attachment left no remains at all at 17 or 18 days, whilst those which succumbed after attachment were repre¬ sented by abnormal embryos. Both Robinson ( 1951 ) and Averill (1956) reported similar findings. Averill referred to the two peaks as pre-and postimplantation losses, whilst Robinson called them pre-and post-attachment losses. Green & Winters (1945) claimed that the sheep blastocyst first attaches itself to the endometrium on about the 10th day after mating, but implantation, which in the ewe is a lengthy procedure, is not complete until probably about the 4th to 5th week after oestrus, when there is a firm attachment between the foetal membranes and the maternal cotyledons (Amoroso, 1952) .
The time at which pre-attachment mortality took place was rather difficult to assess, but it would seem that it occurred some time before the 14th or 15th day after oestrus. The stage of development reached by the embryo and its membranes at 14 to 15 days is such that any embryo dying at this time in all probability leaves some identifiable remains at autopsy. The same difficulties were not experienced in determining the stage of pregnancy at which postattachment loss occurred. The stage of development reached by the retarded embryos was very similar to the 14-to 15-day sheep embryos illustrated by Green & Winters (1945) . Whether these embryos were just three or four days retarded in relation to the normal embryos or whether they had died cannot be clearly stated.
Forty-four and 69%, respectively, of eggs transferred to term-recipients at the rates of two and five eggs per ewe, were not represented by lambs at term. The autopsy results indicated that almost all the loss was embryonic and that much of the increased embryonic mortality following the transfer of five eggs was due to an increased pre-attachment embryonic loss. In fact, in both groups pre-attachment death accounted for the majority of prenatal loss. Hammond (1921) and Henning (1939) found from slaughter studies on pregnant ewes that prenatal mortality increased as the number of eggs shed increased. Hen¬ ning reported that 8, 26 and 43%, respectively, of eggs shed by ewes with one, two and three corpora lutea were either missing or represented by dead foetuses. These figures were obtained from pregnant animals only, most of which were slaughtered late in pregnancy.
Brambell (1948) Hammond (1921 and 1952) , Chang (1947 Chang ( , 1948 Chang ( a, b, 1950 found that fertilized rabbit eggs from the uncleaved state to 6-day blastocysts were all capable of surviving storage in rabbit serum for 24 hr, with some indication that 2-cell eggs survived storage better than the more advanced stages. The second alternative provided a more likely explanation. If the tubai transport which follows tubai transfers is either too rapid or too slow, some of the eggs may reach the uterus at the physiologically incorrect time. Averill & Rowson (1958) reported that no 2-cell egg and only 16% of the 4-cell sheep eggs developed into lambs when transferred to the uterine horns. Similarly, Fekete & Little (1942) found that no 2-cell mouse eggs survived when transferred to the uterine horns.
It has been demonstrated by in the ewe and by Dowling (1949) Averill, 1956 (Walton, 1958) . Even when bulls with the best quality semen are used for insemination, conception rates of over 75% are extremely rare. and Tanabe & Casida (1949) have presented evidence that the early death of fertilized eggs, and not fertilization failure, accounts for the failure of the majority of cows to conceive after in¬ semination.
RESULTS
The results are shown in Table 12 . It is clear that superovulation caused a significant increase in the blood hormone levels ; the mean concentrations in the N2 and N6 groups were: progesterone 0.42 pg/ioo ml plasma, 20cc-hydroxypregn-4-en-3"One 0.44 Mg/100 ml plasma, and these are in close agreement with the concentrations found in a previous study (Short & Moore, 1959) . In the S2 and S5 groups on the other hand, the mean values were: progesterone 1.08 µg¡ oo ml plasma, 20oc-hydroxypregn-4-en-3-one 1.15 ug/ioo ml plasma. The average number of corpora lutea in the N2 and N5 groups was 2.4 per animal, whereas in the S2 and S5 groups it was 10.3 per animal. Thus, a fourto fivefold increase in the number of corpora lutea produced a two-to threefold increase in the blood hormone levels.
Since Moore & Rowson established that the percentage embryonic mortality was greatest in the N5 and S5 groups, and these results show that the progesterone levels are highest in the S2 and S5 groups, it is therefore obvious that, under the conditions of this experiment, embryonic mortality could not have been due to a progesterone deficiency.
It is interesting to note that even in the superovulated animals the pro¬ gesterone : 20a-hydroxypregn-4-en-3"One ratio remained constant at about
